Superoxide dismutase attenuates hyperoxia-induced interleukin-8 induction via AP-1.
Exposure of lung epithelial cells to hyperoxia results in the generation of excess reactive oxygen species (ROS), cell damage, and production of proinflammatory cytokines (interleukin-8; IL-8). Although activation of the NF-kappaB and c-Jun N-terminal kinase (JNK)/activator protein (AP)-1 transcription pathways occurs in hyperoxia, it is unclear whether activation of the AP-1 pathway has a direct impact on IL-8 production and whether overexpression of superoxide dismutase (SOD) can mitigate these proinflammatory processes. A549 cells were exposed to 95% O(2), and ROS production, AP-1 activation, and IL-8 levels were determined. Experimental groups included cells transduced with a recombinant adenovirus encoding CuZnSOD or MnSOD (two- to threefold increased activity) or transfected with a JNK1 small interfering RNA (RNAi). Hyperoxia resulted in significant increases in ROS generation, AP-1 activation, and IL-8 production, which were significantly attenuated by overexpression of either MnSOD or CuZnSOD. JNK1 RNAi also moderated IL-8 induction. The data indicate that activation of JNK1/AP-1 and subsequent IL-8 induction in hyperoxia are mediated by intracellular ROS, with SOD having significant protective effects.